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AMENDED CLAIMS 
[received by the loterQatioiial Bureau on 1 1 August 2004 (1 1.08^004); 
new claims 1 1 1-147 added; lemaining claims unclianged (24 pages)] * 



In the Claims : 

This llsflng of claims will repiaoe all prior vmions, and HsHngs, of claims In the 
application. 

1 . (Original) An apparatus Hdt radially expanding and plastically defomiing an expandable 

tubular member, comprising: 

an expansion device movable (n the expandable tubular member for radially 
expanding and plastically defomiing the expandable tubular memben 
and 

a vibratory device coupled to the e)q>anslon device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device. 

2. (Original) The apparatus of daim 1 , wherein the expansion device comprises: 

a tapered expansion cone. 
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3. (Original) The apparatus of claim 2. wherein the expansion device further comprises: 

an actuator coupled to the tapered expansion cone for displacing the tapered 
expansion cane \n an axial direction relative to the expandable tubular 
member 

4. (Original) The apparatus of dalm 3, wherein the expansion device further comprises: 

a locking device coupled to the actuator for fbdng the position of the expandable 
tubular member relative to the actuator during the axial displacement of the 
expansion cone relative to the e)q)andable tububr member. 

5. (Original) The apparatus of daim 1, wherein the expansion device oomprises: 

a rotary expansion device. 

6. (Original) The apparatus of daim 1 , wherein tj^ vibratory de^rfce is positioned within a 
nm-expanded portion of the expandable tubular member. 

7. (Original) The apparatus of daim 1 , wherein the vibratory device Is positioned within an 
expanded portion cf the dependable tubular ntember. 

8. (OriglnaO The apparatus of dalm 1, wherein the vibratory devloe is poslttoned within the 
expansion device. 

9. (Original) The apparatus of daim 1 , wherein the vibratory device oomprises a plur^dity 
of vibratory devices. 

10. (Original) The apparatus of daim 9, wherein at least one of the vibratory devices is 
positioned within a non-expanded portion of the expandable tubular member. 

1 1 . (Original) The apparatus of dalm 10, wherein at least another one of the vibratory 
devices is positioned witNn an mpanded portion of the expandable tubular member. 

12. (Original) The apparatus of daim 10. wherein at least another one of the vibratory 
devices Is positioned wHhIn the expansion device. 
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13. (Original) The apparatus of daim 1 1 , wherein at least another one of the vlbratojy 
devices Is positioned within the expansion device. 

14. (Original) The apparatus of cynri 9, wherein at least one of the vlbraU^ 
positioned wBNn an expanded portion of the expandable tubular member. 

15. (Original) The apparatus of dalm 14, wherein at least another one of the vibratory 
devices is positioned within the expansion device, 

1 6. (Original) The apparatus of dalm 9, wherein at least another one of the vlbratoiy 
devices is positioned within the e)4}ansion device. 

15. (Original) The apparatus of dalm 1 , wherein the vibratory device comprises: 

a fluid powered vibratory device. 

16. (Original) The apparatus of daim 1, wherein the vibratory enei^y comprises: 

vbratory energy in one or more planes. 

17. (Original) The apparatus of daim 16. wherein the vibratory energy comprises: 

vlbratoiy energy having a frequeni^ distribution having one or mora center 
frequencies. 

18. (Original) The apparatus of daim 17, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

19. (Original) The s«>paratus of daim 16, wherein the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

20. (Original) The apparatus of daim 19, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 
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21 . (Ortglnal) The apparatus of claim 20, wherein the vibratory energy comprises: 

vibratory energy having a Irequency distributbn having a plurality of center 
frequencies. 

22. (Origina!) The apparatus of dalm 1 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more cent»* 
frequencies. 

23. (Original) The apparatus of dalm 22, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a piurality of center 
frequendea. 

24. (Original) The apparatus of dalm 1 . wherein the magnitude of the vibratory energy is 

variaiaie. 

25. (Original) The apparatus of dalm 1, wherein the magnitude of the vibratory energy is 

constant 

26. (Original) The apparatus of claim 1 . wherein the plane of the vibratory energy Is 

varlcAile. 

27. (Original) The apparatus of claim 1, wherein the plane of the vibratory energy Is 

constant 

28. (Original) The apparatus of daim 1 . wherein the expandable tubular member comprises 

a welbore casing. 

29. (Original) The apparatus of claim 1. wherein the expandable tubular memb^ comprises 

a pipeline. 

30. (Original) The apparatus of dalm 1. wherein the expandable tubular member comprises 

a structural support 

31 . (Original) A method of radially expanding and pfosiically deforming an expandable 

tibular member, comprising: 
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radially expanding and plastically defprmtng the expandable tubular member 

using an expansion deWce; aipd 
injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device. > 

i 

32. (Original) The method of daim 31 , further comprising: 

displacing the expansion device h an axial direction relative to the expandable 
tubular member during the radial expfuision and plastic deformation. 

33. (Original) The mdhod of dalm 32, further comprising: 

fixing the position of the expandable tubular member relative to the expansion device 
during the axial displacement of the expansion device relative to flie 
expandable tubular member. 

34. (Original) The method of daim 31 , further comprising: 

rotating the expansion device during the radial expansion and plastic deforniation of 
the expandable tubular member. 

35. (Original) The method of dalm 31 . wherein the yibratory energy is Injected fttm a 
location within a non-expanded portion of the expandable tubular member. 

36. (Original) The method of daim 31, wherrin the vibratory energy is injeded finom a 
location wlttiin an expanded portion of the expendable tubular member. 

37. (OriginaO The metlVKl of daim 31 , whemin the vibratory energy is injected from a 
location wttNn the expansion device. 

38. (Original) The method of daim 31, wherein the vibratory energy is Injected fifom a 
plurality of locations. 

39. (Original) TTie method of dalm 38, wherein at 1^ some portion of the vibratory energy 
is injected from a location within a non-expanded po^on of the expandable tubular member. 
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40. (Original) The method of dalm 39, wherein at least another portion of the vibratory 
energy is injected from a location within an expanded portion of the expandable tubular 
member. 

41 . (Original) The method of daim 39, wherein at least another portion of the vibratory 
energy Is lr\|ected from a location w&hin the expansion device. 

42. (Original) The m^od of dalm 40, whandn at least another portion of the vibratory 
energy is Injected from a location within the expansion de^ce. 

43. (OrlglnaQ The method of daim 36, wherein at least some portion of the vibratory energy 
Is injected fiiom a location within an expanded portbn of tiie expandable tubular member. 

44. (Original) The method of daim 43, wherein at least another portion of the vibratory 
energy Is Injected firom a location wnthin the expansion device. 

45. (Original) The method of daim 38, wherein at least a portion of the vibratory energy Is 
injected from a location within the expansion device. 

46. (Original) The method of daim 31 , whersln NecOng vbratory energy into at least one of 

the expandable tubular member and the expansion device comprises: 
Injecling fluidic materials into the expandable tubidar member. 

47. (Original) The method of dalm 31. wherein the vbratory energy comprises: 

vibratory energy in one or more planes. 

46. (Origir^l) The method of dalm 47, wherein the vibratory energy cornprlses: 
vibratory energy l^'ng a frequency distribution having one or more center 
frequendes. 

49. (Original) The rn^hod of daim 48, wherein the vibratory energy comprises: 
vibratory energy having a frequent distribution having a pluralify of center 
f^uendes. 
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50. (Original) The method of datm 47, wherein the vibratory energy comprises: 

vibratory energy in a pluraTrty of planes. 

51 . (Original) The nr«thod of dalm 50, wherein the vibratory energy comprises: 

vibratory ene^ having a frequency dtetrfbution having one or more center 
ftequendas. 

52. (Original) The method of daim 51 , wherein the vibratory energy comprises; 

vibratory energy having a frequency distn'bufion having a plurality of center 
firequendes, 

53. (Original) The method dalm 31 , wherein the vlbratoiy energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequencies. 

54. (Original) The method of claim 53, wherein the vtbiBtory energy comprise: 

vibratory energy having a frequency distnl>ution having a plurality of center 
frequendes. 

55. (Original) The method of dalm 31 , wherein the magnitude of the vibratory energy is 

varfabid. 

56. (Original) The method of daim 31 , wherein the magrdtude of the vibratory energy Is 

constant 

57. (Original) The method of daim 31 , wherein the plane of the vibratory energy is variable. 

58. (OriginaO The niethod of claim 31 , wherein the plane of the vibratory energy is constant 

59. (Original) The method of daim 31 , wherein the expandable tubular member comprises 

a welbore casing. 

60. (Original) The method of dalm 31, wherein the expandable tubular member comprises 

a pipeBne. 
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61 . (Original) The method of daim 31 , wherein the expandable tubular member comprises 

a structural support 

62. (Original) The apparatis of daim 1. wherein the vibratory device coupled to the 
expansion device generates vibratory energy to agitate the expandable tubular member and 
the e)9>ansion device. 

63. (Original) The method of xlaim 31 , further comprising: 

Injecting vibratory energy into the expandable tubular member and the expansion device. 

64. (Original) A system for radially expanding and plastically defonrring an expandable 

tubular member, comprising: 

means for radially expanding and plastically defomttng the 6)q3andabl8 

tubular member using an expansion device; and 
means for lr>|ectlng vibratory energy into at least one of the expandable 

tubular member and the expansion device. 

65. (Original) The sysiem of daim 64, further comprising: 

means for displadng the expansion device In an axial direction relative to the 
expandable tubular member during the radial expansim and plastic 
defomiation. 

66. (Original) The system of daim 65, further comprising: 

means for fbdng the position of the expandable tubular member relative to the means 
for displadng the expansion device during the axlai displacement of the 
expansion device relata've to the expandable tubular member. 

67. (Original) The system of daim 64, further comprising: 

means for rotafing ttie expansion device during the radial expansion and jriastic 
debmiata'on dl the expandable tubular member. 

68. (Original) The system of daim 64, wherein the vibratory energy is injedad firom a 
location within a non-expanded porSon of the expandable tubular member. 
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69. (Original) The system of claim 64, wherein the vibratory energy is Injected ftom a 
location within an expanded portion of the expandable tubular member. 

70. (Original) The system of dalm 64, wherein the vibratory energy is Injected for a location 
within the expansion device. 

71 . (Original) The system of claim 64. wherein the vibratory eneigy is injected fdam a 
plurality of locations. 

72. (Original) The system of daim 71 , wherein at least some portion of the vibratory energy 
injected from a location within a non-expanded portion of the expandable tubular member. 

73. (Original) The system of dalm 72, wherein at least another portion of the vibratory 
energy is injected frcxn a location within an expanded portion of the expandable tubular 
member. 

74. (Original) The system of dalm 72, wherein at least another portion of the vibratory 
energy is injected ftom a location within the expansion devica 

75. (Original) The system of daim 73, wherein at least another portion of the vibratory 
energy is InjedBd from a location wRhin the expansion device. 

76. (Original) TTie system of daim 71 » wherein at least some portion of the vibratory energy 
IS injected from a location within an expanded portion of the expandable tubular member. 

77. (Original) The system of daim 76, >A^ereln at least another portion of the vibratory 
energy is Injected from a location within the expansion device. 

76. (Original) The system of dalm 71 , wherein at least a portion of the vibratory energy is 
irijeclBd from a location within the expansion device. 

79. (Original) The system of daSm 64, wherein injecting vibratory energy into at least one of 
the expandable tubular member and the expansion device comprises: 
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injecting fluidlc materials into the expandable tubular member. 

80. (Original) The system of daim 84, wherein the vibratory energy comprises: 

vft)Fatory energy in one or more planes. 

81 . (Original) Ihe system of daim 80> wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequencies. 

82. (Original) The system of dedm 81 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequencies. 

S3. (Original) The system of daim 80, wherein the Vibratory energy comprises: 
vibratory energy in a plurai'rty of piartes. 

84. (Original) The system of claim 83, wherein the vibratory energy comprises: 
vibratory energy having a frequency distribution having one or more center 
firequendes. 

65. (Original) The system of dsdm 84. wherein the vibratory energy comprises: 
vibratory energy having a frequency distriixitlon having a plurality of center 
frequendes. 

86« (Original) The system of daim 64, wherein the vibratory energy comprises: 
vibratory energy having a frequency distribution having one or more center 
frequend^ 

87. (Original) The system of daim 86. wherein the vibratory energy comprises: 

Vibratory energy having a frequency distribution having a piurality of center 
tirequendea 

88. (Original) The system of daim 64, wherein the magnitude of the vibratory eneigy is 

variabte. 



AIMENDED SHEET (ARTICLE 19) 



wo 2004/053434 



PCT/US2003/038550 



89. (Original) The system of daim 64, wherein Bie magnitude of the vibratory energy is 

constant 

90. (Original) The system of claim 64. wherein the plane of the vibratory energy is variable. 

91 . (Ordinal) The system of claim 64, wherein the plane of the vibratory energy is constant. 

92. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

weibore casing. 

83. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

(NpeSne. 

84. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

structural support. 

95. (Original) The system of dam 64, furttier comprising: 

means for irveding \rtbratory energy into the expandable tubular member and the expansion 
device. 

86. (Original) The apparatiis of daim 19, wherein one of the planes is radial; and wherein 

another one of the planes is tongitudlnal. 

87. (Original) The method of daim 50, wherein one of the planes Is radial; and wherein 

another one of the planes is longthidinaL 

98. (Original) The system of daim 83. wherein one of the planes (s tongitudlnal; and 

wherein another one of the planes is radial. 

99. (Original) The apparatus of daim 1, further comprising: 

a vibratory device coupled to the expanston device tor generating vibratory 
energy to Invert rotation to the expansion device. 
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100. (Original) The method of dalm 31, further comprising: 

injecting vibratory energy into the expansion device to Impart rotation to the 
mansion devloe. 

101. (Original) The system of delm 64, further comprising: 

means for injecting vibratory energy into the expansion device to impart 
rotation to the expansion de^oe. 

102. (OriglnaO A sy$tem for radialiy expanding and plastlcaly deforming an ^(pandable 

tubular member, ccnnprising: 

means for radialy expanding and plastically delbnmig the expandable tubular 
memben and 

noeans for reducing the required radial expansion forc^ during the radial expansion 
and plastic defomtation of the expandable tubular member. 

103. (Original) The apparatus of claim 1 , wherein the vlbratoiy device Is adapted to impact 

the expandable tubular member. 

104. (Original) The method of dalm 31, wherein injecting vibratory energy Into at least one of 
the expandable tubular member and the expansion device, comprises: 

impacting the expandable tubular member. 

1 05. (Original) The system of dam 64, wherein means for in]ectlng vttHalory energy into at 
least one of the expandable tubular nnember and the e)q>anslon devloe, comprbes: 

means fbr impacting the expandable tubular member. 

106. (Original) The apparatus of daim 1, wherein the vibratory device Is adapted to impact 

the expansion device. 

107. (Original) The method erf dalm 31, wherein injecting vibratory energy Into at least one of 
the expandable tubular member and the expansion device, comprises; 

impacting ttie expansion devloe. 
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108. (Original) The system of daim 64, wherein nieans for It^'ectlng vibratory energy Into at 
least one of the expandable tubular member and the expansion device, comprises: 

means for Impacting the expansion device. 

109. (Original) The n»thod of claim 31, further comprising; 

inserting the expansion device and the expandable tubular member into a 

preexisting stmctura; and 
injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device during the insertion. 

110. (Original) The method of daim 31, further comprising: 

removing the expansion device and the expandable tubular member from a 

preexisting stmcture; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the removai. 

111. (New) An apparatus for radially expandhg and plastically deforming an expandable 

tubular membeft comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically defonming the expandatrie tubular iviemben 
and 

a vibratory device coupled to the expansion device for genmQng vitHatory 
energy to agitate at least one of 4ie expandabte tubule member and 
the expansion device; 

wherein the expansion device comprfsee one or mcxe external aruiate 
spherical suriiaces. 

1 12. (New) An apparatus for radiatfly expantfing and plastically deforming an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular noemberfor radially 
e^nding and plasUcaliy deforming the expandable tubular member, 
and 
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a vibratory device coupled to the expansion device for generating vibratory 
enengy to agitate at least one of the expandable tubular member and 
the expansion de>dce; 

wherein the expansion device comprises one or more extemal arcuate 
ellipticat surfaces. 

1 13. (New) An apparatus for radially expanding and plastically defomiing an expandable 
tubular mmiber, comprisfng: 

an expansion device morable In the expandable tubular member for radially 
expanding and plastically deforming the e}q3andable tubular member; 
and 

a vibratory device coupled to the expansion de^dce for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more extemal animate 
hyperbolic surfaces. 



1 14. (New) An apparatus for radially expanding and piasticaily deforming an expandable 
tubular member, comprising: 

an expansion device movable in the expandable tubular memberfor radialTy 
expanding and plastically defomiing the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more extemal arcuate 
surfaces that are faceted. 



1 1 6. (New) A method of radiaBy expanding and plastlcaRy deforming an expandable 
tubular nnerrd)er. comprising: 

radially expanding and plastically defoninlr^ the expand^le tubular member 

using an expansion device; and 
iniecting vibratory energy Into at least one of the expandable tubular member 
cffid the expansion device; 
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wherein the expansion device comprises one or more external aroiate 
spherical surfaces. 

1 16. (New) A method of radiafly expanding and plasticaDy defbimlng an expandable 

tubular mmiber, comprising: 

radially expanding and plastically deforming the expandable tubular member 

using an expansion device; and 
Injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises (Mie or more external arcuate 

elliptical surfaces. 

117, (New) A method of radially expanding and plastically defomiing an expandable 

tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member 

using an expansion device; and 
injecting vibratory energy into at least one of the expwdabte tubular member 

and the expansion device; 
wlier^ the expansion device comprises one or more external arcuate 

hyperisoic surfaces. 

. 118. (New) A method of radially expanding and plasticaDy deforming an expandable 
tubular member; comprising: 

radially expanding and plasticaDy deforming the expandable tubi^ar member 

using an expansion device; and 
Injecting vibratory enei^y into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or nrxsre external arcuate 

surfaces that are faceted. 

119. <New) An apparatus for radially expanding and plastically deforming an expandable 
tulNilar memiier, comprising; 
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an expansion device movable in the expandable tubular member for radially 
expanding and plastically defbmting the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating N^bratory 
energy to agitate at least one of the expandable tubular member and 
the expanston device; 

wherein the expansion device oomprtses a rotary expansion device. 

120. (New) A method of radially expanding and plasticaliy defbnnlng an expandable 

tubular member, comprising: 

radially expanding and plasticaliy deforming the expandable tubular member 
by rotating an expansion device within the expandable tubular 
memben and 

injecting vibratory energy into at least one of the expandable tubular member 
and the expansim device. 

121 . (New) An apparatus for radially expanding and plastically deforming an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plasQcaily dolbrnifrig the expandable tubular member; 
and 

a vibratory devtoe coupled to the expansion device for generating vibratory 
erwrgy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device Is positioned within an expanded portion of the 
expandable tubular member. 



12Z (New) A method of radially expanding and plastically deforming an e)q>andable 
tubular member, comprising: 

radially expanding and plastically defonning the expandable tubular member 
by using an expandon device within the expandable tubular memben 
and 
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injecting vibratory energy into at least one of the expandable tubular member 
and the expansion device from a location wHhln the radially expanded 
and plastically defomied portion of the expandable tubular member. 

1 23. (New) An apparatus for radially expanding and plastically deforming an expandable 

tubular member, c nprising: 

an expansion device movable In the expandable tubular member far radially 
expanding and plasticaily defennlng the expandable tubular member; 
and 

a vtoratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device is positioned within the expansion device. 

1 24. (New) A method of radially expanding and plastically defbnnlng an expandable 

tubular member, comprising: 

radially expanding and plastically drfomiing the expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 

iri|ecting vibratory energy Into at least one of the expandable tubular member 
and the expansion device from a location wKhln the expansion devk:e. 

125. (New) An apparatus for radially expanding and plaslk:ally defomvng an expandable 

tubular member, comprising: 

an expansion de>^ movable In the expandable tubular member for radially 
expanding and plastically defonning the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expanaon device; 

wherdn the vibratory device comprises a plurality of vibratory devices. 

126. (New) A method of radially expanding and plasticaily deforming an expandable 

tubular membeTp comprising: 
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radially expanding and piastically defonning the expandable tubular nnember 
t)y using an expansion device within the expandable tubular memben 
and 

injecting vibratory energy Into at least one of the expandable tubular member 
and the expansion device from a pkiraiity of disaate spaced apart 
locations. 

127. (New) An apparatus for radially expanding and plastically defonning an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular memberfor radially 
expanding and plasHcaiiy defbmrtfng the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy comprises vibratory energy having a finequency 
distribution having a plurality of center frequencies. 

128. (New) A method of radially expanding and plastically deforming an expandable 

tutxjlar memt)eri comprising: 

radially expanding and pbstically deforming the expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 

Nedlng vibratoiy energy Into at least one of the expandable tubular member 

and the CMpanston device; 
wherein the vibratory energy comprises vibratory eneigy having a frequency 

distribution having a phirality of center frequencies. 

129. (New) An apparatus for radially expanding and plasflcaily defonning an expandable 

tubular member, comprisfng; 

an expansion device movable In the expandable tubular member for rad^Dy 
expanding and plasticaBy defonning the expandable tubular member, 
and 
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a vibratory device coupted to the expansion device for ganeratlng vibratory 

eneigy to agitate at least one of the expandable tubular member and 

the expansion device; 
wherein the vibratory energy comprises vibratory enengy having a frequency 

dlstributron having a pluraHly of center frequencies; and 
wherein the vibratory energy comprises vibrato^ energy In a plurality of 

planes. 



130. (New) A method of radially expanding and plastically deforming an expandaUe 
tubular meriAier. comprising: 

radially expandhg and plastically defomnlng the expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 

ir^ng vfbratoiy energy into at least one of the expandable tubUiar member 

and the expansion device; 
wherein the vibratory energy comprises vibratory eriergy having a frequency 

dlstrtoutlon having a plurality of center frequendes; and 
wherein the vibratory energy comprises vibratory energy in a plurality of 

planes. 



131 . (New) An apparatus for ladiaBy expanding and plastically deforming an expandable 
tubular member, conrplsing: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically deforming the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular nriember and 
the expansion device; 

wherein the plane of the vibratory energy Is variable. 

13Z (New) A mettod of radially expanding and plastically defomilng an expandable 
tubular member, comprising: 
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radially expanding and plastically defomiing the expandable tubular member 
by using an expansion device within the expandable tubular mmben 
end 

injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the plane of the vibratory energy is variable. 

133. (New) An apparatus for radially expanding and plas&caliy defbmnlng an expandable 

tubular member, comprising: 

an expansion device movable In tiie 6}qpandable tubular member for radially 
expanding and plastically deforming the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to ^itate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy has a center frequency of about 40 Hz. 

134. (New) A method of radially expanding and plastically defbnning an expandable 

tubular member, comprising: 

radially expanding and plasticaily deforming the expandable tubular member 
by using an e)q>ansion device within the expandable tubular memben 
and 

injecting vbn^ry energy into at least one of the expandable tubular member 

and the ^cpanskin device; 
wherein the vRxatory energy has a center frequency of about 40 Hz. 

135. (New) A system for radially expanding and plastically dofomiing an expandable 

tubular member, comprising: 

means for radially expanding and plastically deforming the expandable 

tubular meriAer using an expansion device; 
means for Ir^ng vibratory eneigy into at least one of the expandable 

tubular member and the expansion device; and 
means for rotating the expansion device durir^ the radial expansion and 

plastio defonmation of the expandable tubular member. 



AMENDED SHEET (ARTICLE 19) 



wo 2004/053434 



PCTA)S2003/038S50 



138. (New) A system for radially expanding and plasiically defoming an expandable 
tubular member, comprising: 

means for radlaBy expanding and plastically defomfilrig the expandable 

tubular member using an expansion device; and 
means fbr injecting vibratory energy Into at least one of the expandable 

tubular member and the expanston device from a location within the 
radially expanded and plasticedly defbnned pcHHon of the expandable 
tubular member. 

1 37. (New) A system fbr radially expanding and plastically deforming an expandable 

tubular memt>er, comprising: 

means fbr radially expanding and plastically defbnning the expandable 

tubular member using an expanston device; and 
means for injecting vibratory energy Into at least one of the expandable 

tubular member and (he expansion device from a location within the 

expansion device. 

138. (New) An apparatus for radially expanding and plasdcaily deforming an expandable 

tubular member, comprising: 

an expansion device rmivable in the expandable tubular member for radially 
expanding and plastlcatly defonning the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for Imparting rotation to 
the e)q>ans]on device. 



139. (New) A method of radially e}q)andlng and plastically defbmung an expandable 
tubular member, comprising: 

radially expanding and plastically detormlig the expandable tubular member 

using an expansion device; and 
ii^cting vibratory energy into expansion device to impart rotation to the 
expandon device- 
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140. (New) A method of radially expanding and plastically defonnlng an expandable 

tubular mennber, comprising: 

radially expanding and plastically deforming the expandable tubular member using 

an expansion device; and 
increasing the plasticity and formability of the expandable tubular before the radial 

expansion and ptasQc deformation of the expandable tubular member. 

141. (New) A system for radially expanding and plasflcdly deforming an expandable 

tubular member, comprising: 

means for radially expanding and piasUcally defomning the expandabte tubular 

member using an expansion device; and 
means for Increasing the plasticity and fomiabllty of the expandabb tubular before 

the radial expansion and plastic deformation of the expandable tubular 

member. 

142. (New) A method d radtelly expanding and plastically deforming an expandable 

tubular member, comprising: 

radially expanding and plastically defomiing the expandable tubular member using 

an eqpansion device; and 
increasing the plasfidty and Ibnnnability of the expandable tubular during the radial 

mpanslon and plastic deformation of the expandable tubular member. 



143. (New) A system for radially e)vancflng and plastically defonmlng an expandable 

tubular manber» comprising: 

means for radially expanding and plastically defomdng the expandable tubular 

member using an expansion device; and 
means for increasing the plastidty and fonnabnity of the expandable tubular during 

the radial expansion and plastic deformation of the expandable tubular 

member, 

144. (New) A method of radially expanding and plastically deforming an expandable 
tubular member, comprising: 

radially expanding and plastically defonmlng the expandable tubular member using 
an expansion devloe; 
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Injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member, wherein the injected vibratory energy is provided 
in an initial plane, has an initial center frequency, and has an InWal ampUHide; 
and 

during the radial expansion and plasfic defomiation of the expandable tubular 
member 

a) Incrementing at least one of the plane, center frequency, and amplitude for 

the Injected vlbratoiy energy; 

b) monitoring the amount of energy required to continue the radial expansion 

and plastic dsfbmiatlon of the expandable tubular member and 

c) repeating steps a) and b) until the completion of ttie radial expansion and 

plastic defomiation of the expandable tubular member. 

145. (New) A system for radially expanding and plastically defbnrtng an expandable 
tubiriar member, comprising: 

means for radially expanding and plastically defomiing the expandable tubular 

member using an expansion device; 
means for inJeoHng vibratory energy into one or more of the expansion device and 

the expandable tubular member, wherein the injected vibratory energy Is 

provided in an Mlial plane, has an initial center frequency, and has an Initial 

ampBbjde; and 

means for during the radial expansibn and plastic defomiation of the expandable 
tubular member 

a) mems for incrementing at least one of the plane, center frequency, and 

amplitude for the injected vlbratoiy energy; 

b) means for monitoring the annount of energy required to continue the radial 

expansion and plastic defbmnation cf the expandable tubular member; 
and 

c) means for repeating steps a) and b) until the completion of the radial 

expansion and plastic defbmiatton erf the expandable tubular member. 

146. (New) A method of radially expanding and plastically defonning an expandable 
tubular member, conprtslng: 
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Fadialiy expanding and plastically deforming the expandable tubular menrtber using 

an expansion device; 
Injecting vibratory energy Into one or more of the expandon device and the 

expandable tubular member, wherein the Injected vibratory energy Is provided 

in an Initial plane, has an Initial center frequency, and has an InRial amplitude; 

and 

during the radial expansion and plastic deformation of the expandable tubular 
memb^ 

a) incrementing two or more of the plane, center frequerKy, and amplitude for 

the injected vibratory eneigy; 

b) morotoring the amount C3f energy required to continue the radial expansion 

and plastic delbnmation of ttte expandable tubular member; and 

c) repeafing steps a) and b) until the corTq)letion of the radial expansion and 

plastic deftmnation of the expandable tubular memlaer 

147. (New) A system for radially expanding and plastically defbmiing an expandable 
tubular member, comprising: 

means for radially expanding and plastically defomnlng the expandable tubular 

member using an expansion device; 
means for ir^eding vtbratory energy into one or more of the expansion device and 
the expandable tubular member, wherein the btfacted vibratory energy is 
provided In an Initial plane, has an Initial center fiequency/and has an initial 
amplitude; and 

means for during the radial expansion and plastic defonnation of the expandable 
tubular rmmben 

a) means for Incrementing two or more of the plane, center frequency, and 

amplitude for the injected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radial 

expansion and plastic defonnatibn of the expandable tubular member, 
and 

c) means for repeating steps a) and b) untD the comfrietion of the radial 

expansion and plastic deformation of the expandable tubular member. 
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